When standard leads or ordinary prncordial leads are taken with a string galvanometer electrocardiograph, the resistance of the patient can be measured for each lead. However, no method has been described previously by which the resistance at any of the extremities or at any point on the body can be measured. A method for doing this is described below.
I. FOR MEASURING THE RESISTANCE AT ANY POINT IN THE BODY
When standard leads or ordinary prncordial leads are taken with a string galvanometer electrocardiograph, the resistance of the patient can be measured for each lead. However, no method has been described previously by which the resistance at any of the extremities or at any point on the body can be measured. A method for doing this is described below.
Principle. When the standard leads are taken, the resistance of the patient as measured consists of the resistance of the skin at the points of electrode contact and the resistance of the body tissues and fluids. Thus, the resistance of the patient measured from lead I includes the resistance of the point of right-arm electrode contact, the resistance of the point of left-arm electrode contact, and the resistance of the body tissues and fluids. Similar situations hold for the resistances of the patient when lead II, III, or any bipolar lead is taken. However, for the purposes of this paper, we shall assume that practically all the resistance of the patient is centred at the two points of extremity-electrode contact for each lead. Studies have been made which indicate that the resistance of the body tissues and fluids is at most only a few hundred ohms (Richter and Woodruff, 1941) . Even if the resistance of the body fluids and tissues were of magnitude, this would only change the' results quantitatively but not qualitatively because the resistances of the body fluids and tissues are equal (Kaufman and Johnston, 1943 RLL=(RII+RuII-RI)/2 . * * * * * (3)
Using these formulae, we find that with the above example RRA=300 ohms; RLA=400 ohms; RLL=700 ohms. 2N 549
Thus, the resistance at the right arm, left arm, or left leg can be determined merely by measuring the patient resistances in the three standard leads, and using formulae (1), (2), and (3). The resistance of any three points of the body can be measured in a similar way.
The patient resistance in any standard lead can be quickly and easily measured according to the following formula (Royce, 1949) :
where Rp is the resistance of the patient in the particular lead being taken, Rs is the resistance of the particular string in the electrocardiograph, and d, is the deflection of the string in centimetres. 1 represents a 1-cm. deflection of the string, the electrocardiograph having been standardized in the usual way so that 1 mv. produces a 1-cm. deflection.
In order to use this formula, tracings are taken in the following way.
(1) The electrocardiograph is standardized in the usual way and a tracing taken of the string deflection when 1 mv. is introduced, with the patient out of the circuit. (2) Leads I, II, and III are then taken without changing the standardization. However,.while each lead is taken, a 1-mv. potential is introduced into the circuit and the string deflection recorded.
In making actual measurements, a 2-mv. potential was introduced for standardization instead of a 1-mv. potential to achieve greater accuracy, so that the 2 mv. produced a standardization deflection of 2 cm. instead of 1 cm. Therefore the above formula was modified in the following way:
. (5) Example. Fig. 1 shows an actual electrocardiogram taken in this way. The resistance of the string was 2100 ohms. Notice that the standardization deflection was 2 cm.; that of lead I, 2-2 cm.; lead II, 1P5 cm.; and lead III, 1-4 cm. Using the above formula, (5), the resistances of the leads are Ri=about 1627 ohms, R11=about 3366 ohms, and RlII=about 3757 ohms.
And from formulae (1), (2), and (3), we find that RRA=618 ohms; RLA= 1009 ohms; and RLL =2748 ohms.
ST... . Summary. A method is described of measuring the skin resistance at any point of electrode contact, using a string galvanometer electrocardiograph. Studies on the significance of marked variations in skin resistance with respect to the deflections of unipolar leads are now in progress. (Fig. 2) , and the potentiometers adjusted until the amplitudes Although the resistances of the potentiometers can be varied by a trial-and-error method until the standardization deflections are equal in all three leads, the use of the data in the Table is advantageous because it enables the investigator to increase the resistances of at most two extremitiesthose with the lowest skin resistance. In actual operation, the potentiometers were mounted in a box, as shown in Fig. 3 .
Example. Fig. 4 and 5 show a tracing taken in this way. In Fig. 4 , notice that the standardization deflection of the string when the patient is out of the circuit is 2 cm., not 1 cm. This is due to the fact that a standardizing potential of 2 mv. was introduced into the circuit, and the string deflection adjusted to a standard of 2 cm. to achieve greater accuracy in measurement. Notice also that the standardization deflections in the three standard leads are not only less than 2 cm.
(because of the skin resistance) but differ in each lead, due to the inequalities of skin resistance. Fig. 5 shows the three standard leads taken after the resistances in the i | 11 lll extremities had been equalized with the method described above. The standardization deflection with the patient out of the circuit (not shown) is still 2 cm.
Whenthe three standard leads are taken, the standardization deflection is now much less than 2 cm. due to the resistances which have been added, but it is now equal in all three leads, because the total resistances have been equalized. The actual value of the resistances added to the circuit, and the FIG. 5 .-This shows the same electrocardiogram taken after actual resistance at each extremity can the skin resistances had been equalized. be easily calculated using the method described in the first part.
Summary. A method is described for equalizing inequalities of skin resistance using a string galvanometer electrccardiograph. Studies of the effect of equalizing skin resistance on the deflections of unipolar leads are now in progress.
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